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Abstract 
Access to credit has been thought to be a key factor in rural development and poverty reduction. In Vietnam, the 
Vietnam Bank for Agriculture and Rural Development (Agribank) emerged from the mono-tier banking system 
in 1988 and performs as a profit-oriented commercial bank sustaining the development of rural areas. During the 
last two decades, the bank has clearly expanded its share of credit outstanding in total rural credit market volume 
and this process is in line with the trending development of the national economy. The aim of this study is to 
examine whether Agribank credit improves household income in the Northern Mountains of Vietnam, where the 
poor and ethnic minorities are overrepresented in the population. In order to create robust estimates, a joint 
consideration of all four matching algorithms (nearest-neighbor matching, radius matching, Kernel matching and 
stratification matching) is applied to the Propensity Score Matching. The study found that access to extension 
services, ethnicity, and total savings emerged as reliable predictors of credit access among household 
endowments. Loan volumes increase with total value of household assets. In addition, the impact of credit lies in 
the range increase of 14.56% to 43.78% of total income, 12.09% to 51.83% of per capita income and 43.64% to 
111.60% of nonfarm income of household with credit access. The agricultural bank credit has contributed in 
improving household income in the Northern Mountains of Vietnam. Results in this study provide further 
support for the hypothesis that the remarkable progress in poverty reduction in the last two decades in Vietnam is 
partly attributed to the development of Agribank credit. Experiences of the Agribank in lending to rural areas 
could be worthwhile for intermediary financial institutions to support rural development in Vietnam. 
Keywords: Agribank, household income, northern mountains, rural credit, Vietnam 
1. Introduction  
Access to credit is believed to benefit rural households in several ways. So far, numerous studies have shown 
that credit helps farmers adopt new technology and improve nutritional health and education of children (Jacoby 
& Skoufias, 1997; Morduch, 1999; Pitt & Khandker, 1998). Access to production credit greatly increases 
household willingness to invest in higher value crops and livestock. Credit is significant for farmers to buy 
necessary inputs such as fertilizer, seed, crop varieties, pesticides, animal feed and so on to improve farming 
productivity (Zeller et al., 1998). One study by Hazarika and Alwang (2003) found that credit helps farmers shift 
their labor-intensive technologies to capital-intensive technology via investments in machinery and new varieties. 
In addition, credit can complement agricultural extension services to make farming production more efficient. 
However, the role of credit in poverty reduction as well as farm development depends on specific contexts. 
Different countries have different pathways of developing rural credit markets. In Vietnam, after gaining 
independence in 1975, the economy was characterized by the central planning model, or command model, which 
centralized both production inputs and commodities in the form of collective ownership. Market transactions 
were highly regulated and extremely underdeveloped. The provision of credit to government projects, which run 
in the absence of incentives, led to high default rates. As a consequence, a continual decline in the production of 
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rice and other commodities as well as hyperinflation led to the collapse of the economy including the credit 
cooperatives (Seibel, 2003). The severe food shortages, trade deficits, aid cuts and budget deficits, high inflation 
and a declining per capita income were all problematic for the country during that time (Van Brabant, 1990). The 
collapse of the whole economy in the 1980s created great pressure on policy makers in Vietnam. In response to 
the crisis, the government introduced a new policy called “Doi Moi” or “renovation”, which opened market 
transactions. Households were regarded as “independent economic units” and household members could acquire 
loans. Also, hunger eradication and poverty alleviation were great concerns leading to the establishment of 
formal financial institutions like the Vietnam Bank for Agriculture and Rural Development or the Agribank 
(Dufhues et al., 2001).  
Agriculture and rural areas play an important role in the national development of Vietnam. The agriculture sector 
contributes to more than 22% of Gross Domestic Product (GDP), 30% of exports and 52% of all employment. 
The agricultural growth contributed to improve household income, as around 70% of the Vietnamese population 
is engaged in farming activities (GSO, 2014).The Vietnamese government has paid considerable attention to 
rural poverty reduction. It has adopted for this purpose a number of credit schemes because rural households see 
capital shortage as the greatest constraint to expand production and improve their livelihood. As a result, rural 
credit in general and Agribank credit in particular expanded remarkably since the establishment of the bank 
(Figure 1). The Agribank is a good illustration of the transformation from the mono-tier banking system to a 
system of banks operating on the basis of market principles in 1988 (Seibel, 1992). Central to the establishment 
of the Agribank are the market principles to reduce subsidized directed credit programs in rural areas. The bank 
is a successful case in providing financial services to a majority of rural inhabitants as well as supporting rural 
development projects such as rural infrastructural development.  
 
 
Figure 1. Expansion of rural credit in Vietnam for the period 2001-2014 
Source: Own calculation based on Vietnam’s General Statistics Office and annual reports of Agribank for the 
period 2001-2014 
 
The Agribank is the leading bank in Vietnam in terms of fund resources, assets and loan outstanding disbursed to 
rural areas. It has made up a high market share of rural credit market in Vietnam (Figure 2). Currently, the 
Agribank is the leading credit provider in the rural credit market of Vietnam. In 2008, 45% of its deposits were 
mobilized from the city and 55% from the savings from rural areas. By the end of 2014, the Agribank made up 
70% of credit market share in terms of total loan outstanding in rural Vietnam. It has provided a full range of 
services including both credit and savings to total 10 million households, of which 4.7 million are low-income 
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households which have per capita monthly income of around 1 VND million or around $50 (GSO, 2014). Funds 
mobilized from the population represented 60.60% of capital structure and the bank has covered 45.29% of total 
rural households with formal savings in Vietnam (Agribank, 2014). The outstanding loans to agriculture, farmers 
and rural areas reached VND 437 265 billion (around $15 billion), a 26% increase compared to 2012, accounting 
for nearly 70% of the Agribank’s total loan portfolio.  
The expansion of the Agribank credit to rural areas could be one of the factors explaining the remarkable 
achievement in poverty reduction during the last two decades in Vietnam. The poverty headcount rate has 
reduced from nearly 60% of the population in 1993 to 8.4% in 2014 (GSO, 2014). The main objectives of this 
study are to identify which household endowments influence access to Agribank credit and to know whether the 
provision of said credit improves household income in disadvantaged rural areas of the country. If the Agribank 
is an effective tool in improving household income, then looking at its experiences in rural credit development is 
worthwhile. 
 
 
Figure 2. Market share of the Agribank credit in total rural credit market in Vietnam (% of total rural loan 
outstanding) 
Source: Own calculation based on the Vietnam’s General Statistics Office and annual reports of the Agribank for 
the period 2001-2014 
 
2. Data and Method 
2.1 Data 
This study uses observational data drawn from the 2012 round of the Vietnam Access Resources Household 
Survey (VARHS). The survey aims at exploring the living conditions of rural households, especially the poor and 
ethnic minorities in Vietnam. The survey was jointly conducted by three Vietnamese organizations including the 
Institute for Policy and Strategy for rural development (ISPARD), the Central Institute for Economic 
Management (CIEM) and the Institute for Labour Science and Social Affairs (ILSSA). It covers a total of 3700 
sampled households in 12 provinces and all relevant costs of the survey were financed by the Organization of the 
Danish International Development Assistance (DANIDA). The sampling techniques and data cleaning were 
supported by the Department of Economics at the University of Copenhagen. 
This study uses data of 1338 households from four provinces including Lai Cai, Phu Tho (North East), Lai Chau 
and Dien Bien (North West) in the Northern Mountains of Vietnam. The region is comparably less developed 
than other regions of Vietnam. The region, comprising of 15 provinces, is the second largest area in Vietnam. It 
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makes up nearly 29% of the total national area and is characterized by a high proportion of rural residents (see 
Table 1 for further details). Another characteristic of the region is that there is a higher number of ethnic 
minorities compared to other regions of the country. In 2012, the Vietnamese population was around 87.84 
million people, of which ethnic minorities accounted for about 14.5% (GSO, 2012) and the remaining 85.50% 
were the Kinh majority population. Around fifty percent of Vietnam’s minorities live in the Northern Mountains 
and most of them remain rural residents (World Bank, 2009). Ethnic minorities include Tay, Nung, Dao, and 
H’Mong, among other groups. In the total population in the region, the Kinh majority people account for 66.1%, 
Tay ethnic people represent 12.4%, Nung 7.3%, Dao 4.5%, and H’Mong 3.8% (GSO, 2012). Poverty, low 
agricultural productivity, and land degradation remain major problems for the minority community. 
 
Table 1. Socio-economic indicators of the Northern Mountains in relation to other regions and the whole country 
in 2014 
Indicators 
The 
Northern 
Mountains 
Whole 
country 
Rank in 6 
regions of 
Vietnam (1: 
highest; 6: 
lowest); 
Difference 
Absolute Percentage 
(1) (2) (3) (4) 
(5) = 
(2) - (3) ሺ6ሻ ൌ
ሺ2ሻ െ ሺ3ሻ
ሺ3ሻ ∗ 100%
Area and population 
Area (km2) 95266.8 330966.9 2 -235700.10 -71.22 
Average population 
(thousands persons) 11667.5 90728.9 5 -79061.40 -87.14 
Rural population 
(thousands persons) 9595 60693.5 2 -51098.50 -84.19 
Share of rural population 
(%) 82.24 66.90 2 15.34 22.93 
Population density 
(people/km2) 122 274 5 -152.00 -55.47 
Percentage of literate 
population at 15 years of 
age and above (%) 
89 94.7 6 -5.70 -6.02 
Farming activities 
Production of cereals per 
capita (kg) 447.9 552.9 2 -105.00 -18.99 
Yield of paddy (Quinta/ha) 48.4 57.6 5 -9.20 -15.97 
Yield of maize (Quinta/ha) 36.7 44.1 6 -7.40 -16.78 
Income and poverty 
Monthly income per capita 
(1000 VND) 1613 2640 6 -1027.00 -38.90 
Month expenditure per 
capita (1000 VND) 1537 1888 6 -351.00 -18.59 
Poverty rate (% of 
households) 18.4 8.4 1 10.00 119.05 
Note. Poverty rate in 2014 by the government's poverty lines: VND 605 thousand per capita per month for the 
rural area and VND 750 thousand per capita per month for the urban area. 
1000	ܸܰܦ ൎ $0.045 
Source: (GSO, 2014) 
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Farming in the region is characterized by a particularly small scale. Crop diversification is a common 
characteristic of farm households. A variety of other crops such as starchy crops (maize, potatoes, cassava), 
vegetables and industrial crops (soybeans, peanuts), fruit, and tea are cultivated to meet household consumption 
needs and for sale. Rice, a crucial crop for food security, is mostly grown to meet household subsistence demand. 
Fruits and vegetables are also grown in household gardens. Industrial crops, on the other hand, are planted purely 
for sale.  
With respect to livestock production, a variety of pigs, cattle, buffalo, chickens, and ducks are kept as the main 
species of livestock. Households rear multiple types of livestock including cow, buffalo, horse, pigs and chickens. 
Pigs are the most common species kept by the majority of households. The main manure source for pig 
production can be used for crop production. In spite of the fact that pigs are raised to meet market demand for 
pork, pig rearing is characterized by its small scale. Poultry including chicken and duck are also main sources of 
food for household consumption and market sale. These species with a shorter life span are considered to be 
liquid assets for households. Keeping livestock depends on the availability of resources such as labor, animal 
feed, supplementary feeds from crop production, and especially capital.  
2.2 Method 
2.2.1 Conceptual Framework 
This section presents the conceptual framework of the study. Accordingly, household capital, comprised of 
human, financial, physical and social capital, is the main determinant of household likelihood (Bhandari, 2013). 
Those forms of capital are also assumed to influence household credit accessibility. In return, access to credit is 
assumed to change the resources and activities of farm households in a positive way, which achieves better 
household outcomes. Credit might lead to a change in household behavior to use household capital to obtain 
greater income. 
 
 
Figure 3. The conceptual framework of the study 
Source: Adapted and modified from Hulme (2000) 
 
Numerous studies have shown that credit helps farmers adopt new technology and improve nutrition and 
education of children (Jacoby & Skoufias, 1997; Morduch, 1999; Pitt & Khandker, 1998). Access to credit 
thoroughly increases household willingness to invest in higher value crops and livestock. Credit is significant for 
farmers to buy necessary inputs such as fertilizer, seed, crop varieties, pesticides, and animal feed to improve 
farming productivity (Zeller et al., 1998). In addition, credit is a precondition to adopting agricultural extension 
services. All of the studies reviewed here suggest a type of impact studies, which is based on investment 
direction.  
The choice of methods used in this study depends very much on the observational data type from the household 
survey. One methodological concern of this study is that potential selection bias might emerge because 
participants and non-participants in credit schemes are selected with different outcomes and characteristics. 
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Therefore, selection bias can be due to differences in the distributions of characteristics between credit recipients 
and credit non-recipients groups (or comparison groups). The selection of a comparison group which is not 
representative of the population can create control selection bias. Outcomes of both households with and without 
credit access might have already occurred at the time households are selected for study inclusion. In order to 
address the problem of sample selection bias, this study employs a Heckman Selection Model to analyze 
determinants of credit access. In addition, the study uses Propensity Score Matching (PSM) which can reduce 
selection bias by equating both groups of households with and without credit access based on many known 
characteristics and provides an alternative method for estimating income impact of credit when access to credit is 
not random. The random selection of surveyed households make two those analytical techniques, which will be 
discussed in the next section less prone to selection bias. 
2.2.2 Heckman Selection Model 
The choice of the Heckman Selection Model to solve the bias problem has been demonstrated by a report by 
Heckman (1979). The first step in this model was to analyze the factors affecting the household decision to use 
credit by applying the probit model. After estimating this model, the Mill ratios were computed. The second step 
used to identify determinants of credit amount involved the inclusion of the Mill ratios into the following loan 
equation to adjust for sample selection bias.  
 ௜ܻ ൌ ߚ ௜ܺ ൅ ߝ௜ (1)
In Formula 1, Yi is the loan amount and observed only for households who received loans. Xi represents 
observed household characteristics and εi is an error term. The Heckman selection model also uses the following 
assumptions: 
 ሺߝ, ݑሻ~ܰሺ0,0, ߪ2ߝ, ߪ2ݑ, ߩߝݑሻ (2) 
Both error terms are normally distributed with a mean of 0, variances as indicated and the error terms are 
correlated where ρεu indicates the correlation coefficient; (ε,u) is independent of X and Z; The expected loan 
size may be written as follows:  
 ܧሺ ௜ܻ/ ௜ܶ ൌ 1ሻ ൌ ܧሺܮ௜/ ௜ܶ ൐ 0ሻ ൌ ܧሺ ௜ܻ/ ௜ܷ ൐ െߛܼ௜ሻ ൌ ߚ ௜ܺ ൅ ܧሺߝ௜/ݑ௜ ൐ െߛܼ௜ሻ (3)
In terms of (3), Ti=1 represents households with credit access and ܧሺ ௜ܻ/ ௜ܶ ൌ 1ሻ is the expected loan size of 
those households. Also in the equation, the problem comes from ሺߝ௜/ݑ௜ ൐ െߛܼ௜ሻ. The error term u is restricted 
to be above a certain value. Those households that do not satisfy this restriction are excluded from the regression. 
This becomes a problem because of the assumption in (16) that the error terms are correlated where ρεu indicates 
the correlation coefficient. Heckman’s first insight in his 1979 econometric paper was that this can be 
approached as an omitted variables problem, where ሺߝ௜/ݑ௜ ൐ െߛܼ௜ሻis the ‘omitted variable’ in (3). An estimate 
of the omitted variable would solve this problem and hence solve the problem of selection bias. Specifically we 
can model the omitted variable by: 
 ܧሾሺߝ௜ ݑ௜⁄ ሻ ൐ െܼ௜ߛሿ ൌ ߩߝݑߪߝλ௜ሺെܼ௜ߛሻ ൌ ߚλλ௜ሺെܼ௜ߛሻ (4)
In this formula,	λ௜ሺെܼ௜ߛሻ is ‘just’ the inverse Mill’s ratio evaluated at the indicated value and βλ is an unknown 
parameter (=ρεuσε). The inverse Mill’s ratio needs to be calculated and added to the estimation of equation (1). 
2.2.3 Propensity Score Matching 
Many previous studies have utilized regressions to measure impact. However, the bias and sensitivity of 
functional forms that occurs from using the simple regression methods has been demonstrated in reports by 
Imbens and Rubin (2015) and Blundell and Dias (2009). The Propensity Score Matching is particularly useful in 
offering an effective way of comparing the outcomes between groups with similar characteristics (Huber et al., 
2013). 
The key assumption of PSM is that credit recipients and non-recipients with similar characteristics should also 
have the same income. In theory, a pair of comparable households should be quite similar in terms of their 
characteristics, except for credit access. The matching approach aims to separate the credit impact by making 
two household groups comparable. The welfare impact is denoted by the Average Treatment Effects on the 
Treated (ATT). In empirical estimations, each credit recipient i is matched with non-recipient j and their outcome 
Y0 is weighted by w (i,j). ATT is calculated as follows: 
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 ܣܶܶ ൌ 1݊ଵ ෍ ቎ݕଵ,௜ െ෍ݓሺ݅, ݆ሻݕ଴,௝௝
቏
௜∈ሺ஽ୀଵሻ
 (5)
Where:  
n1 is the number of matched recipients;  
Y1i is the outcome for the matched recipient i;  
Y0j is the outcome for the matched non-recipient j; and w(i,j) are weights. 
In the PSM, a variety of matching approaches including the nearest-neighbor matching, radius matching, Kernel 
matching and stratification matching have been used to measure the effects of credit. The idea of 
nearest-neighbor matching is that each treated unit is matched with the nearest neighbor of a control unit. Based 
on this algorithm, the individual non-recipient is selected as a matching partner for a recipient that is closest in 
terms of propensity score. The second approach is radius matching, which uses all observations of a control 
group within one radius such as 0.001. In other words, each recipient is matched with a non-recipient that falls 
within a specified radius. A smaller radius can improve the quality of matching because matched non-recipients 
have closer scores to recipients (Caliendo & Kopeinig, 2008). In Kernel matching, all observations for control 
groups are used to match with each treated unit. Closer control units are imposed by higher weights and further 
units are incorporated by lower weights (Imai et al., 2010). In this study, each credit recipient is matched with 
several credit non-recipients, with weights inversely proportionate to the distance between accessed and 
non-accessed households. The purpose of stratification matching is to compare the outcomes within intervals or 
blocks of propensity scores. It requires that the average propensity scores of recipients and non-recipients are not 
statistically different. Becker and Ichino (2002) revealed that the covariates are balanced and the assignment to 
treatment can be considered random by construction in each block. Each has its advantages and drawbacks. Their 
joint consideration, however, offers a way to assess the robustness of the estimates (Becker & Ichino, 2002). The 
distribution for the ATT estimator is additionally constructed using a bootstrapping approach in order to increase 
the reliability of estimation measures.  
3. Results  
3.1 Descriptive Statistics 
3.1.1 Household Endowments 
This analysis excludes 245 recipients of subsidized credit, 6 recipients of Pepple’s Credit Fund and 80 recipients 
of informal credit in order to separate the income impact of Agribank credit. Regarding total household income, 
a total of 114 household observations of outliers were removed to smooth data for better impact estimations. To 
help distinguish income differences between credit recipients and non-recipients, households are classified into 
two categories according to their access to credit. The differences in household endowments between the two 
groups are of interest because they might explain the variations in credit accessibility. Wilcoxon rank sum and 
Pearson Chi squared tests were used to analyze the differences between credit recipients and non-recipients (see 
Table 2 for further details).  
 
Table 2. Difference in household endowments between households with access to credit and those without 
Variables 
All sample 
(n=899) 
Recipient 
households
(n=54) 
Non-recipient 
households 
(n=845) 
Wilcoxon 
rank-sum, 
Pearson 
chi2 tests
Number of household visits to agricultural extension 
in the last 12 months (number) 
1.788654 
(1.748001)
3 
(3.670381)
1.711243 
(1.518271) 
2.667*** 
Family size (persons) 
4.860957 
(2.139255)
4.092593 
(2.030601)
4.910059 
(2.137779) 
-3.121*** 
Ethnicity of household heads (1= ethnic minorities) 
.7185762 
(.449944) 
.4074074 
(.4959656)
.7384615 
(.4397328) 
27.5078***
The distance of the household to the commune center 
(km) 
3.974505 
(5.945355)
2.631481 
(4.145187)
4.060331 
(6.033823) 
-3.091*** 
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Age household heads (years) 
48.40378 
(14.19952)
46.51852 
(10.66424)
48.52426 
(14.39247) 
0.569 
General education of household heads (years in 
school) 
9.01891 
(3.729238)
8.703704 
(2.311821)
9.039053 
(3.801925) 
- 1.315 
Share of nonfarm-nonwage income in total 
household income (%) 
.8105998 
(.3596798)
.8515776 
(.2941646)
.8079811 
(.3634536) 
0.299 
Households exposure to any types of shocks (1= Yes)
.6985539 
(.4591414)
.6666667 
(.475831)
.7005917 
(.4582701) 
0.2774 
Economic losses due to shocks (VND 1000) 
3943.91 
(8584.857)
1893.5 
(2918.038)
4074.942 
(8808.761) 
- 1.129 
Total value of savings (VND 1000) 
7814.56 
(27227.26)
7054.259 
(20481.96)
7863.147 
(27611.07) 
-1.462 
Total value of household asset (VND 1000) 
11810.55 
(12771.99)
12985.19 
(19643.12)
11735.49 
(12216.25) 
0.612 
Note. absolute value of standard deviation in parentheses 
** Significant at 5%; *** Significant at 1% 
Source: own calculation 
 
As Table 2 shows, credit recipients are different from non-recipients in a number of aspects. Recipients were 
shown to have better access to extension services. Various forms of extension services include field conferences, 
direct visits between extension workers and households, as well as study tours have been designed to encourage 
exchanges of knowledge and experience. Farmers received extension information relating to the adaptation of 
new varieties, pest and disease control as well as fertilizer application. On average, family size and the 
proportion of ethnic minorities are shown to be larger in non-recipients. In Vietnam, despite the overall 
impressive achievements, ethnic minorities have experienced lower rates of poverty reduction than the general 
population. The minority community accounted for only 14.5% of the total population, but they make up 50% of 
the poor (World Bank, 2009). Compared to non-recipients, recipients live closer to the communal center and 
market, creating household opportunities for social communication and transaction cost reduction. Table 2 
further reveals that there is no significant difference between households with access to credit and those without 
in terms of the remaining variables such as age and education of household heads, the share of nonfarm income 
in total household income, shocks in terms of both incidence and severity, savings and household asset.  
3.1.2 Loan Characteristics 
An average loan volume of 64.84 million VND equivalent to 93% of total income is significantly high. On 
average, the monthly interest rate charged by the agricultural bank is around 1.36%. The average duration of the 
loans from inception was greater than one and a half years at the date of the survey. Another loan characteristic is 
that collateral security is required for 88% of loans in the form of land titles. Monthly payment is the most 
common mode of repayment for 85% of loans. The proper utilization in the appropriate fields of loans can yield 
more benefits for farmers. Among credit recipients, 34% used loans for animal husbandry and 12% for crops. In 
addition, 40% of recipients used it to finance nonfarm investment, which is expected to obtain higher economic 
returns than farming activities. A remaining 14% share of recipients used loans for other purposes including 
home consumption, heath expenses, education expenses, housing improvement and so on. 
3.2 Regression Results 
3.2.1 Determinants of Household Participation in Credit Schemes 
Before proceeding to examine the effects of credit, it is necessary to analyze determinants of credit access. 
Heinrich et al. (2010) suggested that “including irrelevant variables (that do not influence participation in the 
intervention) should be avoided so that they do not worsen the common support problem or unnecessarily 
increase the variance of the estimates”. In this current study, irrelevant variables refer to the statistically 
insignificant variables in the probit regresion results. For this reason, Table 3 only reports the significant 
variables of the probit estimation of the PSM. The dependent variable equals one if the household takes out an 
Agribank loan and otherwise equals zero. The percentage of correct predictions is very high, around 94.7%, 
indicating the appropriateness of the model in analyzing the determinants of credit access by households. 
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Table 3. Probit estimation of accessing Agribank credit 
Explanatory variables Coefficients Standard errors Z-value 
Marginal effect 
dy/dx 
Constant -1.280984 0.1118263 -11.46*** - 
Log (Number of contacts with agricultural 
extension in the last 12 months and vice versa) 0.3244127 0.0855604 3.79
*** 0.0292657 
Ethnicity of household heads  
(1= ethnic minorities) 
-0.5608311 0.1190376 -4.71*** -0.0505934 
Log (Total value of savings) -0.0330054 0.013654 -2.42** -0.0029775 
Number of observations 1338    
LR chi2(3) 42.53    
Prob > chi2 0.0000    
Pseudo R2 0.0766    
Correctly classified (%) 94.69%    
Note: ***significant at 1%, **significant at 5%, * significant at 10% 
Source: own calculation 
 
Results show that access to commercial loans is strongly influenced by the extent to which recipients participate 
in agricultural extension programs. The coefficient of the number of visits by extension services is positive and 
significant at 1% statistical significance. A one percent increase in the number of extension visits raises the 
conditional probability of accessing preferential credit by 0.029%, given the other variables are held constant. 
This finding suggests once again the role of extension services in improving household access to information as 
well as credit. This result is in agreement with the findings of Hoang et al. (2006) who showed that the efficient 
delivery of extension services improves social networks and benefits from development.  
Ethnic minorities are less likely to access Agribank credit. This is evident in the ethnicity variable, which has a 
negative sign and significant coefficient at a 1% level of statistical significance. Differences in endowments 
between ethnic minorities and the Kinh majority have also influenced credit access. Switching from ethnic 
minority to ethnic majority households results in a 5.05% increase in the probability of accessing Agribank credit. 
In general, it seems that the minority community still lags behind in terms of receiving commercial credit. These 
results are in line with those recorded by Dufhues and Buchenrieder (2005), which showed that ethnic minorities 
have a significantly higher chance of being access-constrained than the ethnic majority in the Ba Be and Yen 
Chau district of the Northern Mountains of Vietnam. Furthermore, the Kinh majority holds crucial positions in 
the local administration, consisting of various commercial bank branches. Commercial lenders restrict credit 
access to the poor and ethnic minorities due to the fact that those households have rising default rates. 
Another factor influencing access to Agribank credit is amount of savings. This variable is negatively associated 
with access to commercial loans at 5% statistical significance. A one percent increase in amount of savings 
would yield a 0.0029% decrease in the conditional probability of accessing Agribank credit. One possible 
explanation for this result is that savings in kind are held by rural households which have low access to financial 
intermediaries (Newman et al., 2008). The liquidation of those savings serve as funding for household 
investment.  
3.2.2 Determinants of Credit Volumes 
Table 4 presents the determinants of the extent of household access to Agribank credit, as measured by loan size. 
As the Table shows, the selection bias problem is not present in this credit model because the inverse Mill’s ratio 
(lamda) is not statistically significant at 5%. The model accounts for 26.76% of the total variability in Agribank 
loan volumes. Results indicate that physical assets have a substantial effect on volumes of commercial credit. A 
household owning more valuable assets can obtain a larger amount of commercial credit. An increase of one 
percent in asset value results in a 0.29% increase in loan size. In the formal commercial credit sector, assets are 
the principal indicator of the wealth level of a household. Assets yield more opportunities for investment and 
therefore increased loan volumes from commercial sources. It seems possible that the Agribank focuses on 
granting larger volumes of credit to those who are better off. For this reason, it is not surprising that a higher 
value of assets significantly affects the extent of credit access. This finding is in line with that in the previous 
analysis of credit outreach, revealing that Agribank credit favors clients in the better-off and richest groups. 
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Coefficients of other explanatory variables, such as share of nonfarm income, family size and ethnicity, have 
expected signs but are not statistically significant.  
 
Table 4. Determinants of Agribank loan volumes 
Explanatory variables Coefficients Standard errors Z-value
Constant 7.464712 0.7996736 9.33*** 
Log (Total value of household asset) 0.2929013 0.0583079 5.02*** 
Log (Share of nonfarm-nonwage income in total household 
income) 0.1061928 0.096358 1.10 
Log (Family size) -0.1904658 0.1750815 -1.09 
Ethnicity of household heads (1= ethnic minorities) -0.2954798 0.2169112 -1.36 
Number of observations 899   
Censored observations 845   
Uncensored observations 54   
Wald chi2(4) 32.85   
Prob > chi2 0.0000   
Mills    
    Lambda 0.3655152 0.3482042 1.05 
    Rho 0.50792   
   Sigma 0.71962886   
F(5,    49) 6.12   
Prob > F  0.0001   
Adjusted R-squared (%) 26.76   
Note. Dependent variable is Log (credit amount) 
***significant at 1%, **significant at 5%, * significant at 10% 
Source: own calculation 
 
3.3 Income Impact of Credit  
3.3.1 Before Matching 
 
Table 5. Income difference before matching, in thousands VND, 2012 
Income All sample(n=899) 
Recipients 
(n=54) 
Non-recipients
(n=845) 
Two-sample Wilcoxon 
rank-sum (Mann-Whitney) test
Total income 
39316.96 
(26062.16)
46936.39 
(23350.75) 
38830.03 
(26163) 
3.027*** 
Per capita income 
9663.639 
(7846.22)
14512.57 
(10784.48) 
9353.767 
(7523.169) 
4.127*** 
Total farm income 
18448.02 
(14595.88)
11082.13 
(12969.44) 
18918.74 
(14574.44) 
- 4.354*** 
Total nonfarm income 
13946.85 
(24324.34)
24315.3 
(23198.49) 
13284.25 
(24257.29) 
4.570*** 
Nonfarm - nonwage income 
3387.148 
(16879.29)
8457.519 
(20507.63) 
3063.124 
(16582.51) 
1.460 
Wage income 
10559.7 
(17919.54)
15857.78 
(18706.34) 
10221.12 
(17826.11) 
2.752*** 
Note. absolute value of standard deviation in parentheses 
1000	ܸܰܦ ൎ $0.045 
*** significant at 1% 
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As shown in Table 5, accessed households tend to perform better than non-accessed on income generating, 
except in terms of farm income. Credit recipients reported significantly greater income, per capita income, and 
non-farm income than non-recipients. However, no significant difference in farm income could be found 
between those two groups. It does not clearly explain the income difference, but it might be related to the 
variations in the quality and quantity of household resources allocated for economic activities. The results might 
also be attributed to the type of different credit access; therefore, matching is essential for inferring the causal 
welfare impact of credit. 
3.3.2 After Matching 
The impact of credit was calculated by averaging the differences in outcome between each treated group and the 
matched control group. Impact estimations were estimated using both normal matching and bootstrap matching 
with 5000 replications of sampling with replacements of the examination sample to adjust for bias caused by 
sampling errors. The treatment variable denotes participation in the credit schemes of the Agribank. As 
mentioned in the previous section, an outcome variable includes total income and its components. The mean of 
bias decreased from 49.5% to 8.5% and covariates become insignificant after matching. Using the propensity 
scores estimated in the probit model, credit recipients were matched with similar non-recipients to appraise the 
impact of credit on different components of income. Coefficients were approximated using different matching 
algorithms to validate that results were not driven by the choice of a certain matching approach. The matching 
algorithms used are nearest-neighbor, radius with a caliper of 0.001, Kernel using a normal density, and 
stratification. Furthermore, standard errors were also estimated using bootstrapping in brackets. The estimation 
results and the robustness check are also shown in Table 6. 
As Table 6 shows, commercial loans have significantly positive effects on total income, per capita income, total 
nonfarm income and nonfarm nonwage income. Those coefficients are not dependent on different matching 
approaches, indicating the robustness of the results. Total household income illustrates this point clearly, as those 
households with access to commercial credit obtained from 5888.39 thousand VND to 14372.11 thousand VND 
(14.56% to 43.78%) more in total income than those without. Estimates of per capita income range from 12.09% 
to 51.83%. However, the analysis further indicated that there are no effects of commercial credit on total farm 
income. The coefficient of farm income is not statistically significant and changes its statistical significance 
according to the estimation methods.  
 
Table 6. Income impact of commercial credit by the Agribank, in thousands VND, 2012 
Categories of income 
Matching algorithms 
Nearest neighbor Radius (0.001) Kernel Stratification
Total 
income 
ATT 5888.39 14372.11 7395.29 6959.64 
Percentage change (%) 14.56 43.78 18.74 17.48 
Standard error 3439.97 3767.49 3322.46 3441.15 
t-statistic 1.89* 3.70*** 2.25** 2.07**
Per capita income 
ATT 1529.65 4975.06 4224.55 3338.20 
Percentage change (%) 12.09 51.83 40.82 29.87 
Standard error 1636.91 1741.04 1514.97 1596.75 
t-statistic 1.14 2.67*** 2.75*** 2.09**
Farm 
income 
ATT -3229.47 -3730.58 -5731.09 -4155.67 
Percentage change (%) -22.94 -26.46 -34.48 -27.53 
Standard error 2045.81 2004.69 1866.00 1928.43 
t-statistic -1.46 -1.87* -2.97*** -2.08**
Nonfarm income 
ATT 7635.20 13120.34 9066.76 7378.80 
Percentage change (%) 46.18 111.60 59.46 43.64 
Standard error 3752.84 3950.75 3430.10 3635.27 
t-statistic 2.07** 3.30*** 2.64*** 2.04**
Nonfarm ATT 5279.73 5468.40 5052.11 5014.26 
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Nonwage Percentage change (%) 160.43 180.92 147.79 145.34 
Standard error 3074.99 3138.53 2846.73 2798.24 
t-statistics 1.68* 1.78* 1.77* 1.79*
Wage income 
ATT 2254.77 7547.87 4019.79 2446.59 
Percentage change (%) 17.03 86.42 33.98 18.18 
Standard error 3243.21 2964.13 2647.41 2827.84 
t-statistics 0.81 2.50** 1.52 0.85 
Number of treatment (households) 54 53 54 54 
Number of control (households) 371 496 797 797 
Note. 1000	ܸܰܦ ൎ $0.045 
* Significant at 10%; ** significant at 5%; *** significant at 1% 
ATT: Average Treatment on Treated Effect is bias corrected by bootstrapping method 
Source: own calculation 
 
Consistent with expectations, the results of this section show a substantial increase in the total nonfarm income 
of Agribank credit recipients. This positive impact of credit on nonfarm income is explained by the fact that 
nonfarm activities are essential for rural livelihood, as farming activities are risky. These results are in line with 
those of Stampini and Davis (2009), who found that nonfarm income is a complementary source of investment in 
seeds, services, hired labor, and livestock inputs. Nonfarm income relaxes credit constraints to farming. In 
another study conducted by Haggblade et al. (2010), it was shown that the non-farm economy is a potential 
pathway to reducing poverty for the rural poor. An association exists between the poor’s access to financial 
capital and their participation in nonfarm activities. Facilitating the nonfarm economy can help the poor to 
improve their access to credit and other resources. Imai et al. (2015) also concluded that access to rural non-farm 
employment significantly reduces poverty and vulnerability for households in both Vietnam and India. 
Diversification of household activities in the non-farm sector would reduce risks.  
The strong evidence of the significant contribution of commercial credit to household income, especially 
non-farm income can be linked to a number of factors. The Agribank performs as a profit-oriented commercial 
bank, sustaining the development of rural areas. The bank focuses its lending on relatively richer households. 
Recipients of commercial loans appear to use credit for financing nonfarm activities, which could be more 
profitable and prone to fewer risks from bad weather conditions. During the last two decades, the bank has 
clearly expanded its share of total rural credit and this process is in line with the rapid development of the 
national economy.  
The Agribank model in Vietnam is quite similar to the cases of the Bank for Agriculture and Agricultural 
Cooperatives (BAAC) in Thailand, the Bank Rakyat Indonesia (BRI) in Indonesia, and the Land Bank in the 
Philippines, which have demonstrated their success in providing financial services to a majority of rural 
inhabitants. Overall, these cases support the view that the expansion of credit should be in conjunction with the 
development of small enterprises and farms to decline transaction costs. 
On the basis of market principles, understanding and serving the actual demand of borrowers have shown 
effectiveness in supplying credit services over time. Turning now to the experience of the Agribank, it has made 
loan disbursement plans suited to the cash flow of borrowers. Furthermore, greater credit volumes of the bank 
may be associated with the larger investment and yields. An empirical work was undertaken by Saldias and von 
Cramon-Taubadel (2012) suggesting that increased loan volume has boosted efficiency of crop farms in Chile. 
Collateral security requirement could have played a vital role in bringing about incentives for borrowers to invest 
in high-yielding activities. Giné (2011) suggested that enforcement of private contracts and the registration of 
property seem to be much more effective in improving credit access for the formal sector in Thailand. Also, 
credit recipients appear to use credit for financing nonfarm activities, which could be more profitable and prone 
to fewer risks. This reason is consistent with findings by Simtowe et al. (2006), which indicated that credit is 
useful only for households with access to remunerative businesses and investment opportunities. Another factor 
for these effects is that the bank targets the less-poor clients as compared to the general population. Based on the 
national poverty line, the share of credit recipients who are poor represents 18% compared to 25% of 
non-recipients. The Agribank tend to provide credit to wealthier households, which have collateral and demand 
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larger loans to reduce the transaction costs per unit of loan. In addition, location and distance from the market 
center is another factor allowing credit recipients to reduce transaction costs. In this study, the average travel 
distance to the market center is 2.47 compared to 3.85 kilometers in the case of non-recipients. Khoi et al. (2013) 
found that convenient access to village roads improves household access to formal loans in the Mekong River 
Delta of Vietnam. Better road connection can reduce transaction costs of accessing credit and markets. Khandker 
et al. (1995) noted that infrastructure and market connection determine the yields, farming productivity, and 
credit repayment by clients of Grameen Bank in Bangladesh. Similarly, Paxton (1996) asserted that better access 
to markets improves household credit repayment. 
4. Conclusions 
The provision of credit to rural households is not meaningful if it does not improve their welfare. Effects of 
credit on poverty reduction, therefore, have become a central issue in the rural credit system. The continuous 
supply of credit depends on the profitability of recipients using loans. However, published data on the effects of 
the credit of the Agribank, the leading rural credit provider in Vietnam, is currently scarce. A primary concern of 
this study is to assess the income impact of Agribank credit on households in disadvantaged rural areas of 
Vietnam. 
The study has found that provision of credit to rural households increased their total income, per capita income, 
and total nonfarm income. An implication of this study is the possibility that the Agribank credit has partly 
contributed to the poverty reduction of Vietnam in the last two decades.  
The findings of this study have a number of important implications for future practice. This information can be 
used to develop targeted interventions aimed at fulfilling household demand for credit in the country. There is, 
therefore, a definite need for the expansion of this credit source. However, poor households are still excluded 
from accessing the Agribank credit. Therefore, continued efforts are needed to make those loans more accessible 
to the poorer households. This study also emphasizes that the development of small enterprises and farms is in 
partnership with the development of rural credit. Considering the needs of farmers, the bank has succeeded in 
providing rural households with financial services over time.  
The success in mobilizing savings in cash plays an important role in providing households with a greater loan 
volume. The historical development of rural credit has showed that the provision of savings services is vital to 
rural areas and farmers. In return, savings are the main source of financing lending activities. In most cases, a 
larger loan volume would be sufficient for households to expand production and efficiency. 
Access to additional resources can have a profound and positive impact on credit recipients. More access to 
extension services and risk coping measures should therefore be made available to households to increase 
farming productivity. Credit is an important financial resource for farming inputs such as seed, fertilizer and 
animal feed. More importantly, extension enhances farming practices, which help farmers use credit more 
effectively. Another way of improving risk coping strategies could be through extension services. For example, 
extension to enhance veterinary hygiene and protection against epidemics might reduce risks and economic 
losses and enhance the impact of credit.  
Another important practical implication is that the Agribank credit schemes tend to be more adaptable to the 
farming seasonality and the cash flow of households. The provision of timely credit is crucial for households to 
purchase agricultural inputs and invest in production equipment. The lending procedure of the agricultural bank, 
which is primarily based on the principles of the rural credit market, seems to satisfy household demand. These 
findings also support the view that the expansion of credit should be in conjunction with the development of 
small enterprises and farms to reduce transaction costs. 
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